further restriction. The results are shown in Table 1 2 >. Probable number of produced pions in the annihilation is estimated by Fermi's statistical theory 3 > with conservation of isospin. It is found to be "" '3.6 in both (p-p) and (n-p) cases. Annihilation to two pions seems not to be the most probable one statistically, therefore selection rules will operate mainly on the number of pions (even or odd) produced.
ii) Nuclear forces The nuclear forces between N-N pair will have different charac· ter from that for N-N pair at short distances of the order of fi /Me, since many processes through annihilation of initial pair will contribute to the former case. While, the outer potential for N-N pair will be obtained on the same basis as that for N-N pair.
A potential due to pion exchange is obtained &om the following interaction Hamiltonian :
where ¢' ( x) and ¢' ( x) are obtained from Sb(x) and ¢(x) by successive operations ot charge conjugation and charge symmetry transformations, i.e.,
One finds that the n-pion exchange potential
for N-N pair is the same as that for N-N pair except the factor ( -1)".
The signs of "no pair" potentials are listed in Table 1 with radius .-10-11 em (say, K-orbit radius). While, the transition from Coulomb to nuclear orbits will take -.10-14 sec, provided that this goes through an emission of magnetic dipole radiation of a few Mev. Thus, the formation of nuclear bound states seems to be rare, unless the nuclear forces are strongly repulsive at short distances. The presence of these states might be detected by observing the possible monochromatic r·rays.
